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CHAPTER I
INTRODUCTION
Rationale.—The growing importance of science and mathematics in
today's world has caused great attention to be focused on the arithmetic
program in the elementary school. Its theory and practices have been
studied closely. As a result, it has become evident that the need for
improvement in the teaching of arithmetic is one of the major problems
of the elementary school.
The problem of improving arithmetic teaching is not a new one. It
has existed for many years and can even be traced back to the traditional
schools of previous generations. Although the problem was found there,
its intensity then can not be equally compared with the grave need to
improve arithmetic teaching in the modern elementary schools. For in the
earlier time arithmetic was largely conceived of as "mental gymnastics."
The study of arithmetic involved merely the commitment to memory of a
succession of rules for performing arbitrary processes, unconnected with
each other, or with any rational principles.1 It is evident, then, that
no great demands for understanding and generalization were present and,
consequently, no great changes or improvements were really deemed necessary.
l
R. L. Morton, "Teaching Arithmetic," What Research Says to the
Teacher. Prepared by the Department of Classroom Teachers, American
Educational Research Association (Washington, D. C: National Education
Association, 1953), p. 21.
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The main aims were computational efficiency and memorization. The theory
supporting this view is called the drill theory.
Today, the trend has changed. Arithmetic is taught in terms of
meanings, understandings and generalizations. It is concerned with
interests, needs, responses, and the life outside of school. It is
conceived of as having two aspects social and mathematical. As a re
sult, both theory and classroom practices in the teaching of arithmetic
have been greatly modified in order to meet the present demands of
modern living. The theory supporting this modern view is called the
meaning theory.
Usually theories of arithmetic Instruction are classified as follows:
drill, incidental-learning, and meaning. According to the drill theory
the learning of arithmetic is a procedure whereby the teacher analyzes
arithmetic into a series of fragments and feeds these fragments to the
learner one at a time. The teacher considers it her responsibility to
identify the correct answer for the child and through a process of re
petition brings the child to a point of awareness (rather than learning)
where he can associate the correct response with the stimulus. Drill or
repetition is the essence of the method of learning. The incidental-
learning theory holds that there should be no attempt on the part of the
teacher to introduce any mathematical experiences for the purpose of
developing skills or understanding. According to a strict interpretation
of this theory, the learner meets only those number situations for which
he has an immediate need in the classroom or elsewhere. The meaning
theory conceives of arithmetic as an organized series of related ideas,
principles and processes. It is quite the opposite of the drill theory,
3
which holds that arithmetic is a mass of separate and unrelated fragments.
Practices based on these ideas of learning nay be observed in many of our
school rooms today*
As teachers more clearly understand the similarities and differences
between these theories, and the educational implication of each, they
should become more competent in their work with children and with
arithmetic. If tois does not take place, then ifee result will be in
effective teaching and learning, confusion of the ideas about numbers,,
and possibly development of negative attitudes, on the part of the students,
toward arithmetic.2
Today, there are those who argue that arithmetic is no longer
taught in the school, implying that the schools of previous generations
were more successful in bringing about growth in arithmetic than are the
present ones. This statement is based on unfounded facts. A close
examination<f findings in this area reveals that not only are schools
today teaching arithmetic, but that they are teaching it much better
than it was taught in the past. Today we have all of the children of
all of the people in school, whereas, in yesteryears, the school drew
upon a more selected population. But in spite of this, there still is
evidence enough to conclude that more arithmetic learning takes place in
today's school than was the case in the schools of earlier years. This
is in terms of averages, for we cannot fail to recognize the fact that
I
Committee on flexibility of the Central New York Study Council.
Developing Meaningful Practices in Arithmetic (New York: June, 1951)*
pp. 3-4.
2
L. W. Harding, Functional Arithmetic (Dubuque: William C. Brown
Company, 1952). ——————————
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in some school rooms of earlier generations, much arithmetic learning
took place and in others there was very little. Unfortunately, in school
rooms of today, the same situations exist. But all in all, children
today learn more from their arithmetic experiences than did their parents
or grand-parents.1
Institutions preparing elementary school teachers have begun to
look closer at their programs. This move is welcomed and most needed,
for in the professional background work of many teachers certain techni
cal preparation is neglected. This is due to the numerous requirements
placed on the elementary teachers for general mastery in many different
fields. It seems quite difficult for one person to perform the kind of
job needed when his training has been spread over so many different
fields. All too frequently, the result of this shows up in the classroom.
The elementary teacher can hardly keep a step ahead of the alert students
in her class and all too often, as a result, she lacks confidence before
her class in approaching various arithmetical concepts. The college pro
gram might aid in better teaching practices in the elementary school.
Evolution of the Bcoblem.—The writer's interest in this problem
came as the result of several factors. Two, however, were of most
significance to her. HLrst, the large number of failures in the area
of arithmetic and mathematics in the school in which she worked and,
second, the inability of students vfaom she taught to understand and
V. J. Glennon, and C. ¥. Hunnieut, What Does Research Say About
Arithmetic? Association for Supervision and Curriculum Development
(Washington, D. C: National Education Association, 1952).
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utilize many of the basic ideas or principles of arithmetic. Since
the students she taught were products of teaching carried on in
arithmetic on the elementary level, she became interested in the
practices that were carried on there and the extent to which they
agree or disagree with the findings of specialists in the field.
Contribution to Educational Knowledge.—-The writer hopes that this
study will provide teachers, principals, and administrative personnel
with useful and valid data on the nature of the arithmetic program of
selected elementary schools of Meriwether County, Georgia and the ex
tent to which it complies with findings of research. It is also hoped
that its implications will aid in evaluating and implementing a better
program of arithmetical instructions.
Statement of the Problem.—The problem involved in this study was
to ascertain the extent to which statements made by certain selected
elementary school teachers, pertaining to the nature, organization,
methodology and instructional practices utilized by them in teaching
arithmetic, were in agreement with the research findings in arithmetic.
Limitations of the Study.—This study had the following limitations:
1. The study was conducted in selected elementary schools of
Georgia. Therefore, conclusions and the like which were
derived, probably will apply to those schools studied.
2. The data which formed the basis for this study were obtained
through the use of a questionnaire, therefore, this study
was subject to all of the limitations of the questionnaire-
type study.
3. The study did not seek to identify causes except as revealed
in the related literature.
Purposes of the Study.—The basic purpose of this stud/ was to
analyze tfre program of arithmetic education in selected Georgia elementary
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schools by subjecting statements made by the teachers about their
practices to a screen of criteria for a modern arithmetic program.
More specifically, the purposes involved in this research were to:
1. Formulate a set of criteria by which the curriculum and
teaching-learning situation may be evaluated.
2. Determine the organization of content and grade placement
of the arithmetic program.
3. Determine aims or objectives of arithmetic instruction as
stated by teachers in selected Georgia elementary schools.




Methods used in arithmetic instructions
The role of drill in the teaching of arithmetic
The role of meaning in the teaching of arithmetic
The role of incidental learning
The effect of child growth and development
The relation of individual differences to arithmetic
instruction
(g) The relation of other subjects to arithmetic
(h) Row to measure progress in teaching arithmetic
5. Determine the extent to which Idle nature, organization,
methodology and instructional practices of selected Georgia
elementary schools agree or disagree with the findings of
authorities.
6. Determine the extent of professional preparedness of teachers
of arithmetic.
7. Specify findings, conclusions, implications and recommendations,
if any, for improving the teaching of arithmetic in the schools
studied.
8. Report these findings in the final thesis copy.
locale of -Hie Study.—The locale of this study was Meriwether
County, Georgia. This county is located in West Central Georgia. It
is predominately rural with fanning being the principle source of income.
Two textile mills, a railroad center, forestry and lumber, a food cannery,
and other small businesses provide additional sources of income.
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There are six Negro schools in this county. Three of tfoese are
elementary and the remaining three are combination schools*
The population of this county in 1963 was 19,756. Of this number
9,923 were white and 9,833 were non-white.
Description of Subjects and Instruments.--The subjects for this
study were all of the elementary teachers of arithmetic, grades one
through eight, of selected elementary schools of Meriwether County,
Georgia.
The instrument that was used to collect the data was a specifically
designed questionnaire. This questionnaire was validated in the
following manner:
1. Preliminary copies were drawn up and distributed to faculty
members in the School of Education and the Department of
Mathematics at Atlanta University.
2. The jury was asked to examine the questionnaire closely and
give suggestions for improvement.
3. Corrections and additions were made following recommendations
from these faculty members.
k» The revised questionnaire was "tried out" by submitting i% to
the group of teachers who were in the H.S.F. 1962-63 Academic
Year Institute at Atlanta University.
f>. The final form of the questionnaire was administered to the
selected group of respondents.
Method of Research.—The descriptive-survey method of research
was utilized, involving the administration of a specifically designed
questionnaire.
Research Procedure.—The operational steps were as follows?
1. Permission from the proper school officials to conduct the
study was secured.
2. The literature pertinent to the study was surveyed.
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3. A set of criteria was derived from the literature by which
to judge the responses.
k A questionnaire rtiidi projected the essential components
of a modern arithmetic program as stated by at&hori ties was
developed .
5. The questionnaire was utilised to secure the desired data.
6. The data were assembled into appropriate tables, and treated
by appropriate statistical measures, (chi squares) for the
various categories.
7. findings, conclusions, implications and recommendations
derived from the data were included in the finished thesis
copy.
Survey of Related literature.—A survey of the literature pertinent
to 1tois study reveals that an enormous amount of research and study has
been and is yet being dose in the area of arithmetic. These findings
have contributed, in a large degree, to many modifications of both
theory and classroom practices in the teaching of arithmetic. Many
of these changes, if clearly understood and properly implemented by
the teacher, might bring about great improvement in the learning of
arithmetic in the elementary school. The writer will summariae some
of these findings in the following areas: 1. Objectives and Rdloaophy
of teaching Arithmetic, 2, Organization and Curriculum Pattern, 3.
Methods, and I;. Evaluation.
Objectives and Philosophy of Teaching Arithmetic
Ta tiie teaching of arithmetic, objectives, through the years, have
been both broadened arxi clarified. They have moved from the idea of
being strictly social, to mathematical contrasting with social, down to
ths present acceptance of both mathematical and social objectives. These
objectives have been greatly determined by the various philosophies of the
9
teacher's role in the teaching of arithmetic.
There are three clearly identifiable philosophies of the teacher's
role in the teaching of arithmetic with consequent and varying degrees
of success in attaining the goals of arithmetic education. The three
philosophies are authoritarian, laissez-faire, and democratic.
The authoritarian philosophy assumes that the child is largely
dependent upon the teacher for the identification and exposition of
the facts and processes in the subject. Conversely this philosophy
assumes that the child is not capable of "figuring out" for himself
any of the facts and processes in arithmetic.1
The philosophy of laissez-faire assumes that the role of the teacher
is to allow the child to do anything he wishes to do within certain
limitations. She proceeds on the assumption that it is outside her
responsibilities to participate in the guiding of the child in the
discovery of facts and generalizations in arithmetic; and that it is
even more outside her role to identify for him any of 1fce facts and
generalizations.2
The democratic philosophy assumes tfcat the learner is capable of
growing from a dependent to an independent organism. Prom a propelled
to a self-propelled being. It assumes that the child is capable of
making discoveries of arithmetical facts and understandings for himself
1 ——— _
Committee on ELexibilily of tfae Central New York Study Council.
op. cit.. pp. 3-L. ^ '
Ibid., p. 3-1*.
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with the guidance of the teacher*1
Corresponding to these three philosophies of the teacher' s role
are three theories of learning which currently influence much of
arithmetic education. They are the drill theory, the incidental-
learning theory, and the meaning theory. They correspond as follows:
Authoritarian - Drill theory, Laissez-faire - Incidental-learning
theory, and Democratic - Meaning theory.
Harding defines the drill theory as follows:
The drill theory assumes that the "raxnd" is the neuro-
muscular system, and "that "learning" is conditioned motor
response or specific habit formation. The pupil is considered
to learn what he is taught and no more. It defines arithmetic
as a formal set of specific facts to he memorized and skills
to be fixed in habit pattern. It applies the method of mechani
cal repetition, assigning many examples and problems of each
type on the assumption that drill results in mastery. It uses
as materials of instruction extensive lists of abstract ex
amples or problem elements, on the assumption that each
different element of each operation and process must be drilled
upon before an example or problem can be mastered. It considers
the teacher's role as that of an assignment giver, drill director,
and recitation hearer.2
Harding defines incidental-learning, thusly:
The incidental-learning theory assumes that the "mind" is
a social product of the individual's conscious goal-seeking
behavior and his natural environment. "Learning" is growth
through the natural behavior of striving for desired values
in socially significant situations. It defines arithmetic as
a loosely organized body of abilities, facts, and principles
to be appreciated in its correlative or incidental relation
ships to life situations. It applies activity or informal
methods, encouraging pupils to pursue their own interest in
1
Ibid.a p. 3-U.
L. W. Harding, Functional Arithmetic (Dubuque: William C. Brown
Company, 1952), pp. 15-16.
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work which meets their needs, on the assumption that no formal
presentation of arithmetic is consistent with real-life situations
or can fit children's needs. It uses as materials of instruction
the activities, ideas, and questions arising in a natural or
relatively undirected setting. It considers the role of the
teacher as that of a co-worker, consultant, mediator and arbiter.
In this role, the teacher works with the pupils in pursuing their
interests, seeks to identify and help them recognize their needs,
and confers with them in selecting socially significant activities
and worthwhile goals.1
Concerning the meaning theory Harding states:
The meaning theory assumes that "mind" is the sum total
of neural traces, configurations, or response patterns that
have been formed. It defines arithmetic as a formal arrange
ment of the symbolic expression of principles and operations
governing quantitative relationships. It applies the direct
method of demonstration, education and rationalization.
Demonstration by the teacher is emphasized as a means of show
ing the meanings of number symbols in relationship to objects.
It uses as materials of instruction a variety of objects for
demonstrating mathematical meanings before introducing practice
materials to develop computational meanings. It considers the
teacher's role as that of an interpreter, trainer and study
director. In this role the teacher explains and elucidates,
shows by illustrative representation, and directs study on
assignment examples and problems.2
Confronted with these three theories the problem becomes, for
the teacher and research worker, one of deciding which theory to
accept. It is generally agreed that the drill theory offers
little hope as a solid foundation upon which to build an adequate
arithmetical structure. The incidental-learning theory is some
what of a remedy for the drill theory because it strongly em
phasizes interest, but does not support the teaching of arithmetic




recognizes the desirable qualities of practice and the importance
of interest and needs basically explicated in incidental-learning
theory. In addition, it emphasizes the idea that arithmetic is
an organized system of ideas. Consequently, it is concluded that:
...the meaning -theory is basic to a modern program of
arithmetic in the democratic classroom. Numerous research
studies have shown the superiority of learning that results
from arithmetic learned under the meaning theory.1
Since aims of teaching sre greatly influenced by philosophies
and theories, then the generally agreed aims for a modern program
of arithmetic are both mathematical and social. These aims are
not antagonistic but are mutually supporting. Concerning these
aims, The Second Report of the Commission on Postwar Flans makes
the following comments:
The fundamental reason for teaching arithmetic is re
presented in the social aim. No one can argue convincingly
for an arithmetic which is sterile and functionless. If
arithmetic does not contribute to more effective living,
it has no place in the elementary curriculum. To achieve
the social aim of arithmetic, children must be led to see
its worth and usefulness.
We may grant the paramount importance of the social aim,
and yet insist that it can be achieved only to a limited
extent if the mathematical aim is neglected. The latter
aim relates to the acquisition of the content of arithmetic
skills and ideas (concepts, principles, generalizations and
the like).
It is not a matter of having to choose between the
mathematical aim and the social aim - we must realize
both aims through our teaching.2
To this same point Buckingham makes this comment:
The teacher who emphasizes the social aspect of arithmetic
1
Committee on Flexibility of the Central New York Study Council,
op. cit.j pp. 7-0.
Ibid., pp. 22-23.
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does well. But, in the sense in which the term is here
used, he is not teaching the meaning of arithmetic. He
may, and indeed he should, use a socially significant
approach, but his teaching of a given unit is not complete
until the goal of mathematically meaningful ideas have
been reached....We must, therefore, do two things. We
must teach arithmetic as a social study, and we must
teach it as mathematics.3-
Bruecker says:
Emphasis on the social phase to the neglect of the
mathematical phase will not develop in the child the
quantitative concepts, understandings, and insights that
should be the outcomes of a well-rounded program of
arithmetic. Gn the other hand, emphasis on the mathemati
cal phase to the neglect of the social phase will not lead
the learner to sense completely the social significance
of numbers in the institutions and affairs of daily life.
A balanced, well-integrated treatment of both phases is
essential.2
Organization and Curricular Patterns
The curriculum of arithmetic, generally speaking, has not
undergone any major changes. This is due to the fact that the
curriculum was in the past, and is still today, concerned with
common usage of operations within the decimal system. Realizing
that this system has not changed, it becomes obvious that the
basic curriculum has not changed either.
Research in the area of curriculum has dealt mainly with
organization of content, grade placement, and social usage.
T"—'
B. R. Buckingham,"The Social Point of View in Arithmetic,"
The Teaching of Arithmetic. ELftieth Yearbook, Part II (Chieagos
national Society for the Study of Education, 1951), pp. 269-272.
L. J. Bruecker, "The Social Ifcase of Arithmetic Instruction,"
Arithmetic in General Education. Sixteenth Yearbook (New Yorks
National Council of Teachers of Mathematics, 1952), p. li|i.
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Summaries of these will follow.
There has been a great deal of agreement and disagreement
concerning the planned and unplanned curriculum. Neither of these
two extremes is supported in theory or practice. Gaswell and
Foshay say:
...the planless curriculum, as commonly described by
those who oppose it, is accepted by nobody. It is impossible
to find proposals that planning should be dispensed with
entirely and the inclination of the moment followed in the
situation as it unfolds. It is equally impossible to find
proposals which support the drill master, "expert dominated11
curriculum developed without regards to the interest and
concerns of children. These extremes simply do not exist
in theory actually supported or in practice which is accorded
approval by competent students.!
There is considerable evidence in the literature to indicate
general agreement on the need for a planned arithmetic curriculum.
Brueckner and Grossnickle say:
Arithmetic instruction in the primary grades should
proceed on a systematic planned basis. From the beginning,
the children should participate under teacher guidance in
well-selected activities which will show them how arithmetic
functions in their daily lives. In these experiences, the
work should be so conducted that the mathematical and the
social phase of arithmetic are both fully developed.2
Morten states that:
The arithmetic program should follow a definite sequence
pattern. This sequence - counting, addition, subtraction,
multiplication, division - may be rudely upset if the
arithmetic program is not planned. If there is not a proper
sequence in mathematical experiences, meaningful learning is
H. L. Caswell, and A. W. Foshay, Education in the Elementary
School (2d ed.$ New York: American Book Company, 1950), p. U06.
L. J. Bruecker, and F. E. Grossnickle, How to Make Arithmetic
Meaningful (Hiiladelphia: J. C. Winston Company, 1$U7), p. 515.'
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likely to be displaced by rote learning where the child
will get the how but not the why of arithmetic.1
Research in grade placement and readiness has had two
effects on the arithmetic curriculum. They are referred to as the
nstepped-up" curriculum and the "stretched-out" curriculum. The
»'stepped-up" curriculum got its roots from a study conducted by
a group to determine the mental age level at which various topics
in arithmetic could be taught to completion. The findings revealed
that addition of like fractions required a mental age of ten to
eleven years, and unlike fractions, fourteen to fifteen years.
Two figure division required a mental age of twelve to -thirteen
years. These findings suggest a need in moving selected topics
to higher grades.2 Concerning this Brownell says:
...mental age standards are of doubtful validity for
two reasons: (1) These standards can properly apply in
schools which employ the committee's methods and materials
of instruction, and we do not know what these are. (2)
The standards are almost certainly too high because of the
committee's method of measurement. I have also two fears
....The first is that it will foster faulty views of
maturation; the second, that it will deflect interest from
more fundamental problems.3
Related to grade placement is the problem of postponed or
deferred instruction. The idea behind this is ommitting arithmetic
in the first six grades and then presenting it in the seventh and
1
Berton, op. cit., p. 15.
Ibid., p. 17.
3
If. A, Brownell, "A Critique of the Committee of Seven Investiga
tions on Grade ELacement Topics," Elementary School Journal. XXXVIII
(March, 1938), pp. ]tf$-$08. ;
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eighth grades. This idea came as the result of a study carried
out by a group in Manchester, New Hampshire. Other groups
investigating this study found that only formal arithmetic had
been deferred, and that all other aspects of a desirable
arithmetic curriculum were present.1 On this topic Brueckner says:
From these studies the conclusion should be drawn not
that arithmetic should be postponed, but that the introduc
tion of social arithmetic in the first few grades does not
result in anybss in efficiency when the formal computational
aspect of the work is introduced later on, say in grade three. 2
Of the two ideas, research tends to indicate that the concept
of the "stretched-outw curriculum, in which the topics are bought
of as strands extending over several grades, and taught meaning
fully, is a desirable feature of a modern arithmetic curriculum.^
Methods of Teaching Arithmetic
Teaching arithmetic is a task which will challenge the best
efforts of teachers. The efficient teacher must have a thorough
knowledge of the subject matter of arithmetic, skill in the
techniques of teaching, and in guiding the learning of pupils.
The trend in methods is greatly influenced by the objectives
of arithmetic. When the aim is for computational skill, then,
teaching follows mechanical methods, but when the aim is for
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teaching follows mechanical methods, but when the aim is for quanti
tative thinking alone with computational skill, then, teaching follows
rational methods.
Any investigation of these methods would bring about considerable
attention to the idea of drill. This method is being attacked today in
terms of its worthiness to the process of learning. Some argue to abandon
it, other say that its role need clarifying. Caswell and Foshay state
the role thusly:
mile old-fashioned drill neither assumes proficiency in
a skill nor fosters interest on the part of the learner
nevertheless recurring opportunities to engage in the activity
in which skill is sought are absolutely necessary to attain high-
level performance. Skill can not be attained by the la^ine on
the hands' or by wishful thinking.1
The major trouble with drill which was provided into the old-
fashioned school was that it came before meanings had been developed.
If drill is provided too early, it will lose much of its effectiveness.
Drill should follow, not precede, ihe development of meaning.2
Drill should not be dropped or decried. To do so would be
to handicap the schools with a new fad. Bather, let us. first
seek new ways of making drill do a better job. The more nearly
drill approaches sheer repetition the more barren it will be
while on the other hand, the more it involves the accompanying
conditxons already mentioned the more fruitful it will be7 Then
let us apply the concept of drill to kinds of learning with which
it has not already been identified. The deprecatory wav in which
ST-SL^?*'? ab0U* ^ W°Uld *«W«* if ~ gave it a truerand more liberal meaning.3
Caswell and Foshay, op. cit.« p.
Morton, op. cit>, p. 20.
18
The drill method may be said to have some advantages, such as
follows:
1* It may be used by teachers of little professional pre
paration and insight.
2. It may be used in classrooms of little professional
preparation and insight.
3. Few materials of instruction are required.
U. Drill mterials may be so prepared that the pupil himself
manages his learning processes.
5. Barents and teachers can shift to the child the responsi
bility for achievement, having assigned drill, checked errors
and assigned remedial drill.1
Spencer and Brydegaard feel that drill serves at least two important
functions in learning:
1. It offers opportunity for the clarification and better
identification of that which is learned; 2. It offers oppor
tunities for fixing and for facilitating recall of what is
learned.2
There is a belief on the part of many educators that meaningful
learning greatly reduces the need for repetition, drill-type instruc
tion. Unless drill periods are extremely well planned and administered,
they are of doubtful value. But, when drill periods are well handled
they serve necessary and important functions.
Studies have been conducted to compare the drill method with
functional procedures. Harding and Bryant conducted one study in
which they attempted to determine if pupils taught through functional
procedures would attain as much high achievement on standardized
measures of computation and reasoning as would pupils taught by
formalized drill method. Their findings indicated thats "Direct,
1
Harding, op. cit., pp. 17-18.
2 -*—
P. L. Spencer, and M. Brydgaard, Building Mathematical Concepts in
the ELementary School (New York: Henry Holi Company, i^lt), p. 31*.
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first-hand-experience method produces greater improvement in reasoning
than dxill procedures and vicarious experiences."1
Another study concerned with the effectiveness of Individualized
method of instruction as compared to the group method revealed the
following:
The greater gain and increase in arithmetic achievement
is associated with the individual method. Pupils taught by
this method seemed to work more accurately and more rapidly
than pupils under the group method.2
A similar study conducted by Guiler and Edwards concluded that:
Individualized group instruction based on individual
diagnosis is more effective than conventional group instruc
tion with regards to computational habits.3
A study of arithmetical difficulties and their corrective means
was conducted in a Georgia school. As a result, the following find
ings were revealed:
1. There is a need for corrective teaching in arithmetic
2. A corrective program designed to meet the individual
needs of the pupil in arithmetic will help to remove some of
the difficulties in the subject.«
i
L. W. Harding, and I. Bryant, "An Experimental Comparison of Brill
and JQLrect Experience in Arithmetic Learning in a Fourth Grade," Journal
of Educational Research. XXXVII (January, I9hk)9 p. 321.
2
Blanche Elouise Johnston, "A Comparative Study of the Group Method
with the ^dividual Method of Teaching Arithmetic in Four Grade, College
Park School, Jacksonville, Florida, l$hS " (unpublished Master* s thesis,
School of Education, Atlanta University, 19k$)t p. 28.
¥. S. Guiler, and V. Edwards, "Experimental Study of Methods of
Instruction in Computational Arithmetic," Elementary School Journal,
XLHI (February, 19h3), pp. 358-360.
k
William H. Dennis, "A Study of Arithmetical Difficulties and Their
Corrective Mean for Sixty Pupils in Sixth Grade in Waycross, Georgia, 19laM
(unpublished Master's thesis, School of Education, Atlanta University.
1910.), p. 30.
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Another study dealing with achievement in arithmetic fundamentals
on a selected grade level in a Georgia school revealed tfcat the sub
jects tested failed to master the fundamentals of arithmetic. No
effort was made to determine the cause of this, but an investigation
of this was suggested in Hie recommendations.1
A stud/ on basic arithmetic skills, study habits and opinions of
pupils was conducted. It revealed that:
(1) All results on basic skills were above or a little
below the norms, (2) the number and percentage of pupils with
poor study indicates the need for more attention toward the
development of good study habits, and (3) the number and
percentage of pupils who disliked arithmetic indicate the need
for new approaches in teaching arithmetic.2
findings from a study on the relationship of solving arithmetic
reasoning problems to certain other aspects of learning implied the
following:
(1) Inability to read and understand "reasoning" problems
may be the direct cause of the poor ability of the pupils to
solve 'reasoning1 problems, (2) pupil's poor ability in solving
'reasoning' comprehension, (3) the materials of instruction
dealt with in the grade below the seventh grade may not have
provided an adequate background in reading arithmetic to warrant
effective problem solving at this grade level, and (h) diffi
culties in reading comprehension may be corrected by diagnostic
and remedial work, which in turn, may elevate the level of
1
Lois T. Cooper, "A Study to Determine the Achievement in Arithmetic
Fundamentals of Upper Eighth Grade Pupils at Booker T. Washington High
School, 19U5," (unpublished Master's thesis, School of Education, Atlanta
University, 19521), p. h3.
2
Nellis Lewis Bailey, "An Investigation of Arithmetical Difficulties
and their Remedial Treatment in Fourth Grade, Bell Street School, Atlanta
Georgia, 1935" (unpublished Master's thesis, School of Education, Atlanta
University, 193$), p. 32.
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pupil's abilities in other subjects.!
Evaluation
Instruction and the evaluation of learning cannot be kept apart in
theory and should not be kept apart in practice. Instruct!or and
evaluation go hand in hand. As teachers develop new insights into
learning, its difficulties* its stages or phases of development* the
basic understandings required for each advance step in learning* they
should employ them in improved evaluation. And as they correct or
modify their evaluations and devise procedures which are more comprehen
sive and more penetrating, they should come upon new data of great
significance for improved guidance of learning. Instruction and evalua
tion* then* are inseparable and mutually interdependent .2
Evaluations of learning are undertaken* or should be undertaken*
for several different reasons. Brownell has stated five of these and
they are as follows:
(1) To diagnose class and individual difficulty* (2) to
inventory: knowledge and ability* (3) to determine the extent
of learning over a limited period* (h) to measure learning
over a relatively long period* and (5) to obtain rough measures
for comparative purposes.3
Blance L. Fuse* "The Relationship of Solving Arithmetic Iroblems
to Certain Other Aspects of Learning" (unpublished Master's thesis*
School of Education* Atlanta University* 195U), p. 37*
2
W. A. Brownell, "The Evaluation of Learning in Arithmetic," Arithmetic
in General Education, Sixteenth Yearbook (New York: National Council of
Teachers of Mathematics, 1952)* p. 225.
Ibid.* pp. 233-23U.
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Brownell also gives four general classes of evaluation techniques.
They are as follows:
(1) Paper and pencil tests, (2) teacher observation. (3)
individual interviews and conferences with pupils, and (k)
pupil reports, projects and the like.1
Tests in measuring outcomes can either be standardized or teacher-
made. The standardized tests may be classified into four types accord
ing to their main functions: survey tests, diagnostic tests, readiness
tests, and progress tests. Each type plays a different role in the
arithmetic program and if properly utilized, can aid in the improvement
of it.2
Morton says that:
Standardized tests make an important contribution to an
evaluation program in that they are accompanied by norms or
standards. Furthermore, they are likely to be better than
homemade tests because tfoey are prepared by experts. How
ever, most standardized tests and some homemade tests have
placed too much emphasis upon speed as an index of accomplish
ment...speed is not a guarantee of mastery.3
The modern program of evaluation in arithmetic makes use of
a variety of techniques and devices. Also it is concerned with
studying the child's process of learning as well as the outcomes
of learning. One of the most fruitful techniques for studying
the child's thinking is the interview — used widely in clinical
work. Brownell and several of his students have used the inter
views with brilliant success, contributing much to our knowledge
of how children learn arithmetic. Teachers should use the inter
view much more than they do at present .h
1
Ibid., pp. 235-236.
C. F. Howard, and E. Dumas, Basic Procedures in Teaching Arithmetic
(Boston: D. C. Heath and Company, 1963)f pp. 361-370. ' ~"
Morton, op. cit., pp. 26-27.
it
Glennon and Hunnicutt, op. cit.
23
Summary of Related Literature,—The review of the literature
pertinent to the study seemed to have stressed the followingt
1. Objectives in the teaching of arithmetic today are both
mathematical and social. These objectives are greatly
determined by various philosophies of the teacher's role
in the teaching of arithmetic.
2. There are three clearly identifiable philosophies of the
teacher's role in the teaching of arithmetic with consequent
and varying degrees of success in attaining the goals of
arithmetic education. Namely, authoritarian, laissez-faire,
and democratic.
3. Corresponding to the three philosophies are three theories
of learning. Namely, drill, incidental-learning and mean
ing.
li. The drill and incidental-learning theories offer little
hope as a solid foundation upon which to build an adequate
arithmetical structure.
5. The meaning theory is basic to a modern program of arithmetic
in the democratic classroom.
6. The planless curriculum is accepted by nobody. The literature
indicates general agreement on the need for a planned arithmetic
curriculum.
7. The "stretched-out" curriculum, is a desirable feature of
a modern arithmetic curriculum.
8. Drill should not be dropped but rather new ways should be
sought of making drill do a better job.
9* The greater gain and increase in arithmetic achievement is
associated with the individual method.
10. The trend in methods ia greatly influenced by the objectives
of arithmetic.
11. Drills should follow, not precede, the development of meaning.
12. The modern program of evaluation in arithmetic makes use of
a variety of techniques and devices.
13. There are four general classes of evaluation techniques. Paper
and pencil tests, teacher observations, interviews and conferences
and pupil reports and projects.
2b
111. Standardized tests make an important contribution to an
evaluation program in that they are accompanied by norms
or standards. Furthermore, they are likely to be better
than homemade tests because they are prepared by experts.
CHAPTER II
ANAE2S3B AMD PHESENTATXON OF THE DATA
This chapter presents some of the characteristics of the respondents
who participated in this study, and their opinions concerning various
aspects of arithmetic education. The data were gathered through utilization
of a specifically constructed questionnaire designed to ascertain teachers1
opinions regarding certain aspects of arithmetic education. Dafca are
presented which indicate grade taught, sex, extent of collegiate and
university or graduate credit, specific training in arithmetic instruction,
age, number of pupils taught, type of certificate held, and range of
experience as a teacher. Tables are presented which reveal data in terms
of teachers1 opinions pertaining to learning theories, aims of a program
of arithmetic education, organization and grade placement, methods of in
struction, evaluation, individual differences, human growth and de
velopment, and the relation of arithmetic to other subject areas.
The tables present data as gross numbers of individuals who responded
to each item, as percentages of total respondents and chi squares. Through
personal contact in administration of the qaestionnaire, it was possible
to secure a 100 per cent response on all items. Therefore, the total
response is reported on all items, and represents the opinion of the sixty
individuals who participated in this study.
Characteristics of Respondents.—Table 1, page 26, presents data per
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study. Of the sixty respondents, 8 or 13 per cent taught in the first,
second, third and fourth grades; 9 or 1$ per cent taught the fifth grade;
7 or 11.67 per cent taught the sixth grade, and 6 or 10 per cent taught
the seventh and/or eighth grades. In terms of the total percentage of the
respondents participating in the study, the range of the respondents, in
terms of grades taught, is representative of the usual pattern or range of
elementary school teachers in this county.
It is iiiteresting to note that seven or 11.67 per cent of the re
spondents were male, while fifty-three or 88.33 per cent were female. The
27
"whys11 of this situation were not undertaken in this study. However, it
can be said that there is still a belief among many, that women teachers
operate as "mother substitutes11 in the elementary school, and also there
is a general belief that male teachers are generally unsuited for ele
mentary schools. The fact that these beliefs are unfounded in fact
appears to have better reliance in employment practices and may account
for the sexual discrimination revealed by these data*
In regards to professional preparation, or extent of undergraduate
training, Table 2, page 28, shows that fifty-eight or 96.67 per cent of
the respondents had attained an undergraduate degree, while two or 3.33
per cent held a three year certificate. The fact that two teachers had
on3y three years of collegiate education is not understood since the re
quirements of the Georgia State Education Department - cleariy specify
that non-degree teachers are not to be employed. Institutions which the
respondents attended included the following colleges: Port Valley State,
Morris Brown, Spe3jnan, dark, Paine, Albany State, Savannah State, Mies
and Stillman Institute. Most of these respondents were educated in
Georgia colleges. To this extent, then, their responses reflect the
general or common pattern of teacher training as practiced in Georgia,
These respondents had attained graduate training as follows: twenty or 33.33
per cent, one semester's training; four or 6.67 per cent, two semesters'
training; five or 8.33 per cent, two or more semesters' training and two
or 3.33 per cent had attained a masters degree. These respondents had
attended the following graduate institutions: Atlanta University, Tuskegee
Institute, Lincoln University, St. Louis University, Hew York University
and Fort Valley State College. Of the total sixty respondents forty-
seven or 78.33 per cent had specific courses in methods of teaching
28
TABLE 2
CHARACTERISTICS OF RESPONDENTS: EDUCATIONAL STATUS OF
TEACHERS OF SELECTED MRBJETHER COUNT! ELEMENTARY
SCHOOLS INUNDERGRAIME SCHOOL, GRADUATE SCHOOL,
POST GRAMAS SCHOOL, UNDERGRADUATE MAJOR IN
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arithmetic while thirteen or 21.67 per cent did not. In general, then,
the respondents may be said to have had a sdLninmm undergraduate training,
and about one-third had some additional training beyond a baccalaureate
degree* Since it is generally held by professional educators that five
years should be regarded as a necessity for properly trailed teachers, one
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might be led to predict that the responses of these teachers would not
necessarily reflect a very high level of sophistication in the various
areas dealt with in this study.
Table 3 shows the age group of the sixty respondents used in this
study. In this study nineteen or 31.67 per cent of the respondents were
thirty years or younger; twenty or 33*33 per cent were thirty-one to
forty years of age, fourteen or 23*33 per cent were forty-one to fifty,
years of age, seven or U.67 per cent were fifty-one to sixty years of
age and none were sixty-one and over. About sixty-nine per cent of these
TABLE 3
CHARACTERISTICS OF RESPONDENTS: AGE GROUP OF TEACHERS
OF SELECTED ELEMENTARY SCHOOLS OF MERIWETHER
COUNTY, GEORGIA


















teachers were thirty-one years of age or over. This means that the majority
of the respondents have probably been out of college for from six to ten
30
years. Since much of the recent emphasis on "new approaches" to the
teaching of arithmetic and mathematics has received special national
consideration in the past ten years, it is quite possible that a relatively
large number of these respondents did not receive training in modern
arithmetic while in college.
Table h reveals that thirty-two or 53.33 per cent of these respondents
had more than thirty-five pupils in their classes; none had fifteen to
twenty pupils in class; one or 1.67 per cent had twenty-one to twenty-
fivej twelve or 20 per cent had twenty-six to thirty; fifteen or 25 per
cent had thirty-one to thirty-five; eighteen or 30 per cent had thirty-
six to forty; six or 10 per cent had forty-one to forty-five; six or 10
TABLE h
CHARACTERISTICS OF RESPONDENTS: NUMBER OF PUPILS ENROLLED
IN TEACHER'S GLASSES OF SELECTED MERIWETHER COUNT!
ELEMENTARY SCHOOLS
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per cent forty-six to fifty and tiro or 3*33 per cent fifty and over*
When classes are quite large, very little attention can be given to
individual differences in abilities, skills, needs and interest and as a
result the instruction and child suffers*
In Table 5 it may be seen that the majority (fifty or 83*33 per cent)
of these teachers coiqpleted thirty or more semester hours in education*
TABLE 5
CHARACTERISTICS OF RESPONDSNTSs NUMBER OF HOURS COMPLETED IN
EDUCATION AND TYPES OF CERTIFICATES OBTAINED BI TEACHEBS
OF SELECTED ELEMENTARY SCHOOLS OF MERIHETHER
COUNTY, GEORGIA
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Furthermore, forty-two or 70 per cent had undergraduate majors in ele
mentary education, twenty-four or Uo per cent did their graduate work in
elementary education with seven or 11.67 per cent reporting "other than
32
elementary education" as their graduate area of concentration. Hence, it
can be said that a large number of these respondents were trained in the
area of their present work assigament, and about two-fifths or 1*0 per
cent of the number had continued to increase their competency at the
graduate level. Thirty-two held the OT^ type certificate, twenty-four
the T]p two the KP3, one the EE5 and one the PT5.
Table 6 reports the range in years of experience in teaching of the
group of respondents. Eighteen or 30 per cent had one to five years of
experience} six or 10 per cent had six to ten years of experience; ten
TABLE 6
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or 16.66 per cent had eleven to fifteen years of experiencej fifteen
or 2J> per cent had sixteen to twenty years of experience; three or J> per
cent had twenty-one to twenty-five years of experience} four or 6.67 per
cent had twenty-six to thirty years and thirty or more, respectively of
experience. Thus twenty-four or 1+0 per cent of these respondents had
from one to ten years of experience, and thirty-six or 60 per cent had
more than ten years of experience. Hence, one can conclude that these
respondents had been in the field a period of time in which they should
have been able to have dealt with problems of teaching arithmetic, and to
have made some decisions as to the role, extent, and function of
arithmetic instruction in their total approach to the learning process.
One may summarize the data pertaining to the characteristics of the
respondents participating in this study as follows: l) There was a general
spread of respondents from first through the eighth grade. Eight in the
first four grades, nine in grade five, seven in grade six, and six in
grades seventh and eighth. Hence, responses are not fitted through ex
cessive large representations in any specific grade; 2) 86.33 of the
respondents were females, while only 13.67 per cent were male; 3) fifty-
eight or 96.67 per cent had graduated from an undergraduate college, and
W.33 per cent had one or more semester of graduate training with two
or 3.33 per cent holding a masters degree and one or 1.67 per cent having
one semester beyond the masters degree. This was, than, a moderately
skilled and professionally trained group participating in the study,
despite the deficit among some who had not yet completed collegiate
education; k) The age range and years of teaching experience is somewhat
typical, with the largest per cent of teachers falling in the category of
ten or more years of experience in the elementary school. This means that
3U
these teachers were mature, to a large extent, in terms of years of ex
perience in teaching; 0) The fact that a large percentage taught classes
with thirty-five or more pupils not only reflects the generally over
crowded classroom situation in the United States, but also indicates the
extent to which these teachers are inhibited in devoting individual
attention, time, and technique to individual students in terms of their
needs, interest and problems; 6) Most of the teachers, (70 per cent) at
the undergraduate level had undergraduate majors in elementary education,
hence, in theory should have had adequate professionalized understanding
of the role and function of arithmetic in elementary school teaching-
learning situations. One may conclude, then, that this was a well selected
group of teachers, with a moderate concentration of professional ex
perience, and a matured age level.
Theories of learning.—Table 7, page 35, presents data concerned
with theories of learning in arithmetic education. This table contains
twenty-five items, seventeen of which were supported by an "agree"
response by the literature and eight of which were supported by a
"disagree" response. These responses were based on statements concerned
with the occurrence and retention of learning. The majority of the re
spondents or over 50 per cent of them took positions which coincided with
sixteen of the seventeen "agree" responses supported by the literature
and were in agreement with three of the eight items with which the
literature disagreed. Mfere specifically, this means that in the seventeen
items agreed on by the specialists, the respondents took the same position
with sixteen of these or 9k per cent of them. But in the eight items with
which the specialists disagreed, the respondents* positions coincided with
35
TABLE 7
RESPONSES TO LEARNING THEORIES
Learning Theories
Teachers' Response Specialists' Response
Agree Disagree Agree
1. The learner is aware of
his learning tasks 90
2. Need for instruction
arises from differen
tials
3. Learners plan the in
struction
1*. Learners are en
couraged to practice
5. Learners transfer ideas
6. Give facts back to teacher
7. Teacher plan instruction
8. Need precedes the topic
9. Instruction is based on
childrens desires
10. Time elapse between
process and practice
11. Learning is related to
purpose
12. Learners do not have to
master every phrase
33. Practice is based on
individual differences
111. Insight precedes practice
15. Instruction is pupil-
teacher planned 91.67
16. Learners are aware of the
role of insight and
relationship 83.33
17. Learners memorize roles
and facts 1*3-33
18. Practice focuses on
processes 65.00
19. Instruction is incidental
and planned 91.67
20. Instruction is based on need93»33
21. Topics are unrelated to
one another 21.67
22. Incidental learning is not
systematic or comprehensive 56.67




















































TABLE 7 - Continued
Learning Theories
Teachers' Response Specialists' Response
Agree Disagree Agree Disagree
2lu Arithmetic is a closely-
knit system 88.33
2J>. Learners from concepts





on3y three of these or with 38 per cent. From this one can conclude that
the conceptualizations of these respondents of learning theories were in
congruence with that of research findings in nineteen out of twenty-five
items or with 76 per cent. The statements in which a "togetherness" was
not exhibited were those which dealt with the planning of instruction,
drills during the learning process, memorization of facts and drills as
a means of learning. Research findings point toward cooperative class
room planning instead of planning by the teacher or by the child which was
supported by the respondents. Also the specialists stress that drills
should not take place during the process of learning, that pupils should
not be compelled to memorize facts alone and that drills are not a means
of learning. In regards to each of these positions, the respondents took
an opposite stand.
Aims of Arithmetic—The second category involved in the questionnaire
as presented in Table 8, page 37, dealt with the aims of arithmetic
education. This table contains data obtained from the sixty respondents
pertaining to their position regarding the aims of arithmetic and responses
37
TABLE 8
RESPONSES TO TEE AIMS OF ARITHMETIC
Teachers' Response Specialists* Response
Aims of Arithmetic Agree Disagree Agree Disagree
1. Mental discipline
2. Math and Social
3. Effective learning
h» Practical commerce
£• Relation to life needs
6. Learning with under
standing




9. Speed and accuracy
10. Quantitative thinking
11. Solve problems
12. Mastery of fundamentals
13. Memorization of facts
lit. Prepare for high school




on the same by specialists in the field. There are seventeen items in
this table, fourteen with which the specialists agreed and three with
which they disagreed. Of the fourteen, the respondents1 positions were
in agreement with thirteen or 93 per cent of these and of the three,
their positions coincided with two or 67 per cent of these. There were
only two statements with which the positions of the respondents and the
specialists did not coincide. The first dealt with the elimination of


















































situations of children. Research findings support this stand but the
respondents did not* The second statement dealt with speed and accuracy
as an aim of arithmetic* The specialists point out that the aim in a
modern arithmetic program should not be for speed and accuracy but for
understanding and meaningful procedures. They further state that speed
is not an indication of mastery. The respondents* position was not in
agreement with this stand* Since a relatively high per cent of respondents
agreed with authoritarians' positions pertaining to the aims of a program
of arithmetic education, one can conclude that these respondents were
in essential agreement with authorities in this area*
Organization and Grade Placement.—Table 9, page 39* presents data
concerning the organization of content and its grade-placement. This
table contains nineteen items. Fifteen of these were labeled with an
"agree" response by the authorities and four with a "disagree11 response*
Of the fifteen responses the authorities agreed upon, the respondents
agreed with thirteen of these fifteen or 87 per cent of themj while of
the four remaining items with which the authorities disagreed, the re
spondents were in agreement with only one or 2$ per cent of them. Com
bining the results of the respondents, a general agreement is obtained
yielding a congruency in fourteen out of the nineteen items or in 7k per
cent of them. However, there were five statements with which the re
spondents and authorities did not adopt the same frame of reference. They
were concerned with the content of an arithmetic program as determined
by analysis of textbooks, state and local courses of study, influenced
by standardized tests, organized in an ungraded sequence based on tests
and ability, and the organization of topics according to methods.
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TABLE 9
RESPONSES TO ORGANIZATION AND QRAUE PLACEMENT
Organization and Grade Teachers' Responses Specialists* Responses
Placement
Agree Disagree Agree Disagree
1* Determined by Textbook 56.67 1*3•33 x
2. Organized into Primary,
Intermediate, Upper
Grade 81.67 18.33 x
3. Organized in a Social
Frame 66.67 33.33 x
a. Influenced by Standardized
Tests 58.33 la.6? x
5* Organized According to
Mathematical relations 86.67 13.33 x
6. Influenced by Age 65.00 30.00 x
7. Determined by Courses
of study kB.33 51.67 x
8. Influenced by readiness 90.00 10,00 x
9. Graded sequence of
topics 61.67 36.67 x
10. Influenced by teachers
concept of learning 63.33 31.67 x
11. Ungraded sequence based
on tests and ability 68.33 31.67 x
12. Topics organized
according to method I16.67 53.33 x
13. Needs of child 76.67 23.33 x
llj. Topics or themes 90.00 10.00 x
15. Maturity level 95.00 5.00 x
16. Formal arithmetic in
first and second grades 63.35 36.67 x
17. Formal arithmetic in
seventh and eighth
grades 21.67 78.33 x
18. Interests of children 73.33 26.67 x
19. Persoaalsocial problems 81.67 18.33 x
Authorities in the field took the stand that the content; Should not be
determined by textbooks, but by state and local courses of studyj should
not be influenced by standardized tests, nor organized in an ungraded
to
sequence according to tests and ability, and should be made up of topics
whose placement varies according to the method. In regards to each of
these five stands, the respondents took opposite positions. Since the
majority of the respondents (7h per cent) were in basic agreement with
the position taken by authorities and the literature, one can conclude
that the conceptualization of the respondents of the organization and grade
placement of arithmetic content coincides with that of authorities in
the field.
Methods,--Table 10, page 2&, presents data pertaining to methods of
teaching arithmetic. This table consists of twenty-three items sixteen
with which the authorities agreed and seven with which they did not. A
comparison of the respondents' positions toward these same items indicates
that there was a togetherness in position taken by the respondents in
ten out of sixteen items, or 63 per cent of the items which authorities
labeled with an "agree*1 response and 0 out of seven items which
authorities labeled with a :disagree" response. Overall the respondents1
and authorities1 conception of test teaching methods coincided in ten out
©r twenty-three items or 1*3 per cent of them. Areas in which non-agreement
occurred were the teaching of subtraction for meaning and understanding,
the teaching of long division, placing decimal points in the quotients,
memorization of Multiplication tables, the teaching of checking at the
sane time of the algorism, the use of crutches, the value of homework,
and problem-solving ability and its relationship to step analysis pro
cedures, unfamillarity of setting and mathematical vocabulary. Regarding
these areas, the authorities took the position that: the decomposition
method was superior to the equal addition method, best results occur when
la.
TABLE 10
RESPONSES TO METHODS OP
Methods
Teachers1 Responses Specialists1 Re-
sponaes
Agree Disagree Aye Disagree
1. Individual versus group
procedures 76.67
2. Number combination dif
ficulties due to methods 88.33
3. Estimating answers have
n© real value 66.6?
h. Difficulty of amber com
binations determine amount
©f drill 81*6?
5. Deeoraposition superior to
equal addition method Ij8.33
6. Long-division with one and
two digits divisors l»3.33
7. Inserting the caret is
best method 61.67
8. Step analysis increase
problem solving ability 81.6?
9. Subtraction number of
decimal places to divisor
from those in dividend is
best method «8.33
10. flnfamiliarity of setting 36.67
11. Teaching of mathematics
vocabulary 81.67
12. Differences prevailing ways
©f solving problem 96.6?
13. Trail and error procedure 85.00
llu Arithmetic ability relates
to mastery of concepts rather
than general intelligence 75.00
15. Rotation of I.Q. and
mental age 76.67
16. Weakness in interpreting
problems 71.67
17. All students do not gain
from remedial wrk 65.00


































TABLE 10 - Continued
Methods Teachers* Responses Specialists1 Responses
Agree Disagree Agree Disagree
19. Correct process rather
than correct answers 95>«OO £.00 x
20. Multiplication tables
should be learned #>.00 1&.00 x
21. Checking should be
taught along with algorism
81.67 18.33 x
22. The use of crutches is
helpful llO.OO 60.00 x
23* Home work aids in
understanding arithmetic 73.33 26.67 x
long division is taught first with one and two digits divisors rather
than short division, in placing tbe decimal point in the quotient, sub
tracting the number of decimal places in the divisor from the number in
the dividend was a better method than inserting the caret, unfamiliarity
of setting has no great effect on the ability to solve verbal problems,
the teaching of mathematical vocabulary did not have an effect on problem
solving ability, children should not be taught to learn multiplication
tables alone, checking should not be taught at the same time of the
algorism, the use of crutches can be quite helpful, and home work does
not aid in the understanding of arithmetic. The respondents took an
opposite stand to each of these positions.
Evaluation.—The respondents1 concept of the purposes of measurement
of progress as presented in Table 21, page It3, indicate an acceptance of
aH positions, except one taken by authorities in the field. This
TABLE IX
RESPONSES TO EVALUATION IN ARITHMETIC
Evaluation
Teachers1 Responses Specialists' Respon
ses
Agree ELsagree Agree Disagree
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category contained si2£teem items and there was agreement by respondents,
and authorities in fifteen out of the sixteen items or in 9h per cent
of them. The point of non-agreement dealt with the superiority of
standardized tests over home-made ones. The authorities agree with this,
but the respondents do not. Since the extent of "togetherness" was so
great, 9k per cent, one can conclude that the conceptualization of the
two groups of the purposes of evaluation coincided to a very great extent.
Individual Differences.—The sixth category in the question dealt
with individual differences. This category contained nineteen items,
sixteen which the authorities labeled with an "agree" response and three
with a "disagree" response as found in Table 12, page IS* The respondents
position toward items under this category indicates an "agree" response
to fifteen of these items and a "disagree" to four of them. Thus yielding
an overall agreement between respondents and specialists in sixteen out
of nineteen items or in Bh per cent of them. The points of none agree
ment dealt with the relationship between the ability to compute accurately
and quantitatively and high level ability in arithmetic, the expectance
of pupils, high in intelligence as judged by test performers to do ex
cellent work in arithmetic, and centering grouping in the classroom around
persons who seem to be leaders. The authorities say that the ability to
compute accurately and quantitatively is not necessarily an indication of
high level of ability in arithmetic, that pupils who are high in in
telligence as judged by test performance can be expected to do excellent
work in arithmetic, and that grouping can be centered around a person or
persons who seem to be the leader in most classroom activities. The
respondents took opposite stands on each of these.
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1. Every student should come up to a
minimum "average" standard
2. Children vary in ease of learning
skill
3. Computing accurately and quantitative
ly indicates high level ability in
arithmetic
h» Child should be judged by
satisfaction of the teacher
5. Children vary in degree of skill
6. Groups according to arithmetic ability
7. Different rates at which pupils learn
8. Familiarity with differences in
attainment on part of teacher
9. High test perfoiroera can be expected
to do excellent work in arithmetic
10. Groups according to problems
U. Groups determined by needs
12. Groups according to interests
13. Groups according to understandings
Hi. Groups according to classroom cliques
15. Groups according to skills
16. Groups determined by tasks
17. Groups according to concepts
18. Groups centered around a classroom
leader
19m Groups considering the acceptance
or rejection of individuals in class
Human Growth and Development.—The section which dealt with human
growth and development consisted of statements under three age group.
Namely ages six to nine, nine to twelve, and twelve to fifteen. The
entire section contained twenty-seven items each of which was labeled
with an agree response by authorities in the field. The respondents, as
indicated in Table 13, accepted the position of the authorities on each
TABLE 13
RESPONSES TO HUMAN GROWTH AMD DEVELOPMENT
Growth and Development Teachers1 Responses Specialists'
Responses^
Agree Disagree Agree Disagree
Age Six to Nine
1. Generally healthy and active 71.67 28.33 x
2. Assume responsibilities in care
of self 60.00 liO.OO x
3. Disturbed when hurried or pressed 75.00 25.00 x
h» Fears of insecurity and need
for love 73.33 26.67 x
5. Engage in imaginative and
initiative play 85.00 15.00 x
6. Disagree a great deal 66.67 33*33 x
7. Interested in time and writing
numbers 75.00 25.00 x
Nine to Twelve
1. Good health and boundless energy 83.33 16.67 x
2. Develop control over small
muscles 85.00 15.00 x
3. Wide range of interest 70.00 30.00 x
k. Well-developed sense of humor 56.67 43.33 x
5. Show signs ofsecretiveness and
rebellion 61.33 38.67 x
6. Make own decisions and assume
responsibilities 75.00 25.00 x
7. Show independence, initiative, and
interest in fair play 70.00 30.00 x
8. Concerned about group recognition
and approbation 66.67 33.33 x
9. Great satisfaction in doing
work alone 70.00 30.00 x
10. Aware and concerned about
other peoples' ideas and beliefs 70.00 30.00 x
TABLE 13 - Continued





1. Rapid physical development
2. Lack of body coordination
3* Feel extremely fatigue
h» Show energy level fluctuation
5. Desire adult privileges
6. Rebel against authority
7. Desire approval of peers,
friendship growth and development
8. Embarrassed in discussing own
growth
9. Interest in earning own money































of theStems. Therefore, one can conclude that the conception of human
growth and development as viewed by the respondents is in perfect
correlation with that of authorities in the field. This indicates 100
per cent of agreement.
Relation of Arithmetic to Other Subjects.--»The data indicating
responses to statements on the relation of arithmetic to other subjects,
presented in Table lh» page* ii.8, indicate that these respondents are aware
of the inportant role which arithmetic may play in other subjects. There
were ten items in this table each of which was labeled with an agree re
sponse by the authorities. In regards to the respondents, the table
indicates that there was an acceptance of each position taken by the
authorities toward each item by these respondents. More specifically,
there was complete agreement between the two groups or complete togetherness,
TABLE Hi
RESPONSES TO THE RELATION OF ARITHMETIC TO OTHER SUBJECTS
Teachersf Specialists'
Relationship Responses Responses
Agree Disagree Agree Disagree
1. Problem solving is major objective
of most areas
2. Reading difficulties affect
arithmetic ability
3* Relation of arithmetic to social
studies occur often
k» Quantitative procedures in in
struction
£. Solving problems independently
in arithmetic carries over to
other areas as well
6. Number experiences closely relates
to health
7. Relation of arithmetic to Art
arid Music occur often
8. Relation of Arithmetic to
science occur often
9. Usage of Arithmetic often in
physical training
10. A carry over of experiences from
one area to another indicates
comprehension 91.67 8.33
This points out that the conceptualization of the respondents of the re
lationship of arithmetic to other areas coincides with that of authorities
in the field.
Test of Significance.—Table l£, page k9t is concerned with determining
whether the distribution of responses, under each category of the quest
ionnaire, differs from responses that could be expected by chance. More
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significant difference between choices made by the respondents and results
that could be obtained by chance alone. The value of chi square; as
computed in Table 15 is 18.050. The degree of freedom is seven. At the
five, two and one per cent levels the value of chi square is lit.067* 16.622
$0
and lQ,h7$» respectively. The computedvalue of 18.050 is larger than the
chi square index of the level of five and two per cents but less than
the chi square index ©f the one per cent level; hence the hypothesis of
no difference is rejected at the five and two per cent level of sig
nificance and accepted at the one per cent level. Thus one can conclude
or can be fairly confident that the results obtained are different from
those produced by chance alone.
Table 16 shows statistically significant differences in the "level
of agreement" of the respondents by categories in the questionnaire.
TMBIE 16
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Full scale is added to the Appendix.
It reveals that, by categories, the respondents varied in their extent of
agreement with authorities. It is noticeable that the greatest deviations
from the "norm of expectancy" would lead one to conclude that these
deviations were quite vast, when specific categories and/or items are
specifically analyzed. However, the fact is that whenever in studies of
this type, as much as 2$ per cent of agreement with authorities is mani
fested, this is regarded as quite significant. At the one per cent level,
the value of chi square is 21.666. The computed values in the Table 16,
are larger than this index of chi square, hence one can conclude that there
is a significant difference in the results obtained.
CHAPTER III
SUMMARY, CQNCL0SIOHS, AND RECOMMENDATIONS
Rationale*—The growing importance of science and mathematics in
today»s world has caused great attention to be focused on the arithmetic
program in the elementarj school. Its theory and practices haTe been
studied closely. As a result, it has been evident that the need for
improvement in the teaching of arithmetic is one of the major problems of
the elementary school.
In earlier time arithmetic was largely conceived of as "mental
gymnastics.* The study of arithmetic involved merely the commitment to
memory of a succession of rules for performing arbitrary processes,
unconnected with each other, or with any rational principles. It is
evident, then, that no great demands for understanding and generalization
were present, and,,conseqaently, no great changes or improvements were
really deemed necessary. The main aims were computational efficiency
and memorization. The theory supporting this view is called the drill
theory.
Today, the trend has changed. Arithmetic is taught in tenas of
meanings, understandings, and generalizations. It is concerned with
interests, needs, responses, andfcie life outside of school. It is
R. L. Morton, "Teaching Arithmetic,11 Utat Research Says: To The
Teacher. Prepared by the Department of Classroom Teacners, American Educa-
raSaTReseareh Association (Washington, D. G.j National Education
Association, 19$3), p. 21*
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conceived of as having tiro aspects social and mathematical. As a result,
both theory and classroom practices in the teaching of arithmetic have
been greatly modified in order to meet the present demands of modem
living. The theory supporting this modem view is called the meaning
theory.
Evolution of the Problem.—The writer's interest in this problem came
as the result of several factors. Two, however, were of most significance
to her. First, the large number of failures in the area of arithmetic and
mathematics in the school in which she worked, and, second, the inability
of students whom she taught to understand and utilize many of the basic
ideas or principles of arithmetic. Since the students she taught were
products of teaching carried ©n in arithmetic on the elementary level,
she became interested in the practices that were carried on there and
the extent to which they agree or disagree with the findings of specialists
in the field.
Contribution to Educational Knowledge.—The writer hopes that this
study will provide teachers, principals, and administrative personnel
with useful and valid 4ata ©n the nature of the arithmetic program of
selected elementary schools of Meriwether County, Georgia and the extent
to which it complies with findings of research. It is also hoped that its
implications will aid in evaluating and implementing a better program of
arithmetical instruction.
Statement of the Problem.—The problem involved in this study was
to ascertain the extent to which statements made by certain selected
elementary school teachers, pertaining to the nature, organization, method
ology and instructional practices utilized by them in teaching arithmetic,
5b
were in agreement with the research findings in arithmetic.
Limitations of the Study.—This study had the following limitations:
1. The study was conducted in selected elementary schools
of Georgia* Therefore, conclusions and the like which
were derived, probably will apply to those schools studied.
2. The data which fonaed the basis for this study were obtained
through the use of a questionnaire, therefore, this study
was subject to all of the limitations of the questioaaaire-
■feype study.
3. The study did not seek to identify causes except as revealed
in the related literature.
Purposes of the Study.—The basic purpose of this study was to
analyze the program of arithmetic education in selected Georgia elementary
schools by subjecting statements made by the teachers about their practices
to a screen of criteria for a modern arithmetic program.
More specifically, the purposes involved in this research were to:
1. Formulate a set of criteria by which the curriculum and
teaching-learning situation may be evaluated.
2. Determine the organization of content and grade placement
of the arithmetic program.
3. Determine aims or objectives of arithmetic instruction as
stated by teachers in selected Georgia ELementary schools.
h. Ascertain teachers* opinion concerning the following aspects
of arithmetic instructions
(a)Ifethods used in arithmetic instructions
(b)The role of drill in the teaching of arithmetic
(c)The role ©f meaning in the teaching of arithmetic
(i)The role of incidental learning
(e)The effect of child growth and development
(f)The relation of individual differences to arithmetic
instruction
(g)The relation of other subjects to arithmetic
(h)Iow to measure progress in teaching arithmetic.
5. Determine the extent to which the nature, organisation,
methodology and instructional practices of selected Georgia
elementary schools agree or disagree with the findings or
authorities.
6. Determine the extent of professional preparedness of
teachers of arithmetic.
7* Specify findings, conclusions, implications, and recom
mendations, if anor, for improving the teaching of arithmetic
in the schools studied*
3. Report these findings in the final thesis copy*
Locale of the Study.—The locale of this study was Meriwether County,
Georgia. This county is located in West Central Georgia. It is pre
dominately rural with fanning being the principle source of income. Two
textile mills, a railroad center, forestry and lumber, a food cannery,
and other small businesses provide additional sources of income*
There are six Negro schools in this county* Three of these are
elementary and the remaining three are combination schools.
The population of this eounty in 1963 was 19,756. Of this number
9.923 were white and 9»833 were non-white.
Description of Subjects and Instruments.--»The subjects f©r this study
were aH of the elementary teachers ©f arithmetic, grades one through
eight, of selected elementary schools ©f Meriwether County, Georgia.
The instruments that was used to collect the data was a specifically
designed questionnaire. This questionnaire was validated in the following
manners
1. Preliminary copies were drawn up and distributed to faculty
members in the School of Education and the Department of
Mathematics at Atlanta University.
2. The jury was asked to examine the questionnaire closely
and give suggestions for improvement.
3. Corrections and additions were made following recommendations
from these faculty members*
lu The revised questionnaire was "tried out« by submitting to
the group of teachers wh© were in the N.S.F. 1962-63
Academic Year Institute at Atlanta ttaiversity*
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£. The final form of the questionnaire was administered to
the selected group of respondents*
Method of Research.—The leseriptive-Survey Method of research was
utilized, involving the administration ©f a specifically designed
questionnaire.
Research Prooedure.—The operational steps were as followsj
1. Permission from the proper school officials to conduct
the study was secured.
2. The literature pertinent to the study was surveyed.
3. A set of criteria was derived from the literature by which
to judge the responses.
It. A questionnaire which projected the essential components
of a modern arithmetic program as stated by authorities
was developed.
£. The questionnaire was utilized to secure the desired data.
6. The data were assembled into appropriate tables, and
treated by upspriate statistical measures, (chi squares)
for the various categories.
7. Findings, conclusions, implications, and recommendations
derived from the data were included in the finished thesis
copy.
Summary of Related Literature..—The review of the literature perti
nent to the study seemed to have stressed the following:
1. Objectives in the teaching of arithmetic today are both
mathematical and social. These objectives are greatly
determined by various philosophies of the teachers' role
in the teaching of arithmetic.1
2. There are three clearly identifiable philosophies of the
teachers1 role in the teaching of arithmetic with con
sequent and varying degrees of success in attaining the
goals of arithmetic education. Namely, authoritarian,
1Committee on KLexibility of the Central New York Study Council,




3. Corresponding to the three philosophies are three theories g
of learning. Namely, drill, incidental-learning and meaning.
It. The drill and incidental-learning theories offer little hope
as a solid foundation uraon which to build an adequate
arithmetical structure.-'
5. The meaning theory is basic to a modern program of arithmetic
in the democratic classroom.**
6. The planless curriculum is accepted by nobody. The literature
indicates gener&Lagreeraent on the need for a planned arith
metic curriculum.5
7. The Mstretched-out11 curriculum, in which topics are thought
of as strands extending over several grades, and taught
meaningfuWis a desirable feature of a modern arithmetic
curriculum.
8. Drill should not be dropped but rather new ways should be
sought ©f making drill do a better job.'
9. The greater gain and increase in arithmetic achievement
is associated with the individual method.5
Committee ©n Flexibility of the Central New York Study Council,
cit., pp. 3-k.
\. W. Harding, Functional Arithmetic (Dubuques William C. Brown
Company, 1952), pp. li>-!6«
3
Ibid., pp. 1S-16, 18-19.
Committee on Flexibility of the Central New York Study Council, eg.
cit., pp. 7-8.
H. L. Caswen, and A. W. Foshay, Education in the Elementary School
(2d ed.j New York: American Book Company, 1950)$ p. M>.
7. J. Glennon, C. W. Hunnicut, What Does Research Say About Arith-
metic? Association for Supervision and Curriculum Development ^wasnington,
D. C: National Education Association, 1952).
7B. S. Buckingham, "What Becomes of Drill?11 Arithmetic in General
Education, Sixteenth Yearbook, National Council of Teachers of Mathematics
(New York! Bureau of Publication, Columbia University, 1910), PP. 198-99.
Blanche ELoise Johnston, MA Comparative Study of the ©roup Method '_
with the Individual Method @f Teaching in Four Grades, College Park School,
Jacksonville, Florida, 19l£n (unpublished Master's thesis, School of
Education, Atlanta University, 19i*5), p. 28.
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10. The trend in methods is greatly influenced by the
objectives of arithmetic.1
H. Brills should fellow, not precede, the development of
meaning.2
12. The modern program of evaluation in arithmetic makes use
of a variety ©f techniques and devices. Also it is
concerned with studying the child's process ©f learning
as well as the outcomes ©f learning.-5
13. There are four general classes of evaluation techniques.
Paper and pencil tests, teacher observation, interviews
and conferences and pupil reports and projects.4
lit. Standardized tests make a® important contribution t© an
evaluation program in that they are accompanied by norms
or standards. Furthermore, they are likely to be better -
than homemade tests because they are prepared by experts.
Major Findings.—The analysis and interpretation of data pertinent
to the findings of this research are sumniaafizea in the numbered sections
belows
1. There was a general spread ©f the respondent® from the
first through the eighth grades.
2. Seven or 11.67 per cent of the respondents were male,
and 53 or 88,33 per cent were female.
3. Most of the respondents were educated in Georgia colleges;
29 or 1*8 per cent had one ©r more semesters of graduate
training, and two or 3.33 per cent held masters degrees.
1
Caswell and Foshay, op. cit.
2
L. W. Harding and I. Bryant, HAn Experimental Comparison ©f Drill
and Direct Experience in Arithmetic Learning in a Fourth Grade," Journal
of Educational Research, Vol. XXX?II (January, 19hk)9 P» 321.
¥. A. Brownell, "The Evaluation of Learning in Arithmetic.B Arithmetic
in General Education, Sixteenth Yearbook (Mew York: National Council of
Teachers of Mathematics, 1°52), pp» 233-3h»
h
Ibid., pp. 235-36.
50. F. Howard and E. Dumas, Basic Procedures in Teaching Ariitotetie
(Bostont D. C. Health and Company, 1963;, pp. 361-70•
k» The majority of the respondents (itf ©r 78 per cent) had
specific courses in methods of teaching arithmetic.
5. Approximately 69 per cent of the respondents were thirty-
one years of age and over.
6. Thirty-two or J>3.33 per cent of the respondents had more
than thirty-five pupils in their classes,
7. Fifty or 83.33 per cent of the respondents had completed
thirty ©r more semester hours ©f education.
8. Forty-two or 70 per cent had majors in elementary education.
9. Approximately 70 per cent of the respondents had five or
more years @f experience teaching at the elementary school
level.
10. A relatively high percentage of the respondents did con
ceptualize their ideas of learning theories in arithmetic
education as in basic agreement with these postulated in the
research findings and literature.
11. A relatively high percentage of the respondents agreed with
the authorities pertaining to aims of arithmetic education.
12. The respondents were in basic agreement with authorities and
research findings pertaining to the organization and grade
placement of the content of an arithmetic program.
13. The respondents were in basic agreement with authorities
and research findings pertaining to evaluation.
Hu The respondents were in basic agreement with authorities and
research findings pertaining to individual differences.
1$, The respondents were in basic agreement with authorities
and research findings pertaining to human growth and
development.
16. The respondents were in basic agreement with authorities and
research findings pertaining t© relation of arithmetic to
other subject areas.
17. The respondents were not in basic agreement with authorities
and research findings pertaining to modem methods of
teaching arithmetic.
18. A chi square value of l8.0$0 with a degree of freedom of
seven indicates that at the one per cent level there is no
significant difftrence between choices made by the
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respondents and results that could be obtained by chance
alone, however, analysis by percentages for specific items
in each category, and/or by chi square of/for each category
reveals significant deviations from the authorities on such
specific items.
Conclusions and Implications.--The major findings ©f this research
support the following conclusions and implications pertaining to this
study.
1. Major findings one through nine indicate that these re
spondents were reasonably representative of classroom
teachers in the public schools* Therefore, their re
sponses may not be said to have been abnormally titled
or distorted because of grades taught, sex, professional
and general education, specific courses taken, size of
classroom enrollment, major in elementary education, ©r
years of teaching experience.
2. The fact that the majority of the respondents had courses
in methods of teaching arithmetic supports the conclusion
that these teachers should have been adequately prepared to
teach arithmetic. However, finding 17 supports the fact that
the respondents were not in basic agreement with authorities
or research findings on methods of teaching. This suggests
that they may not have been as successful in teaching arith
metic as their training and experience tend to indicate.
3. Major findings 10, 11, 12, 13, lit, l£ and 16, were in basic
agreement with authorities and research findings and support
the conclusion that these teachers are aware of, and
concerned with modern theories of learning arithmetic, aims,
and organization and grade placement of arithmetic content.
These findings als© imply that these teachers are aware of
and possibly attempt t© deal with certain specific needs,
interests, and problems ©f the student.
k» The findings pertaining to professional preparation of ele
mentary school teachers in the area ©f arithmetic instruction
support the conclusion that institutions preparing prospective
elementary school teachers could do oore in the area of
provision of adequate professional experiences necessary to
teach in the area of arithmetic.
5. A major iaplieation of this study is that these teachers who,
in a vast majority agreed with authorities on everything but
methods of teaching, thereby display an inconsistent con
tradictory posture which appears to warrant the conclusion
that much of their testimony may bemerely Intellectual or a
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♦•lip-service" acceptance of modern arithmetic education and
research findings, while in practice, as evidenced in their
rejection of modern methodology, they reject such expert and
authoritative findings and continue to teach arithmetic in
conventional or traditional ways.
Recommendations.—On the basic of the major findings, conclusions,
and implications, the following recommendations are made to the admin
istrative and teaching staffs of the Meriwether County Elementary Schools:
1. The findings, conclusions and duplications appear to warrant
the recommendations that the in-service program of this county
be so organized and operated so as to provide fort
(a) An evaluation of the onjectives or purposes of
arithmetic education in the schools of Meriwether
County to discover the extent of their consistency
with findings of research and the population and
formulation of authorities in the field, and to
specify areas in which improvement should be made*
(b) An analysis, on the part of the elementary teachers,
of the organization and grade placement of the arithmetic
content in schools of Meriwether County and the extent
of their consistency with authorities in the field and
research findings so that improvement in this area msy
be made, if needed*
2. The findings, conclusions and implications appear to warrant
the recommendation that an analysis of the specific techniques,
proeedureer, materials, add the like necessary for more effective
instruction and evaluation in arithmetic be made in eongrmency
with findings of research and the pbstulation and formulation
©f authorities in the field. Such an analysis should result
in, at least, some in-service training and considerations of
modem approaches to the teaching-learning situation including
as a goal of this analysis the achievement of increased use and
understanding of a: a) the implications of "meaning theory11
for improved methodology! b) attainment and comprehension
of skills in the teaching of arithmetic for insight, concept
formation, and enlarged closures! e) approaches to compe
tency through group processes and dynamics! d) utilization of
holistic organismic principles of learning! e) and greater
reliance upon "modern11 knowledge about how children and youth
grow and develop.
3* Conclusions and implications five warrant the recommendation
that:
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(a) Those elementary school teachers who d© not yet possess
a baccalaureate degree in elementary education be encouraged
or required to complete their undergraduate professional
preparation in elementary education as a minimum requisite
for teachers ©f elementary school children,
(b) The administration of Iferiwether County schools facilitate
the continuation of professional growth and development of
those teachers who have not completed five years of pro
fessional education beyond Ugh School through salary
increments, and other professionalized inducements to
continue professional growth of teachers. The goal should
be a minimum of five years of professional training for
all teachers at the elementary school level, and should be
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Arithmetic is inextricably woven into problems encountered by adults
from day to day* Also it plays a -vital part in the life of the young
child. This role of arithmetic demands that its program in the elementary
school keep in pace with modern living so that the child will be able to
gain profitable and enjoyable experiences from it. If it is properly-
taught, well planned, and/or continuously related to past and present
experiences of the child, then this goal can be accomplished.
This study is an attempt to analyze the program of arithmetic educa
tion in Meriwether County, Georgia. It attempts to make a contribution
to the field of arithmetic education and your ©pinion concerning arith
metic will certainly add much to the attainment of this goal. It is not
necessary for you to sign your name. .
Part I
Personal Information
Please fill in the blank spaces provided for your responses,
1. What grade d© you teach?
2. Sexs Male Female ______
3. How far did you go in college (cheek highest year)
(a) Undergraduate
Frsshman












Two semesters _____ ——
lame of coHege-university-loeation
More than two ______
Doctorate Degree _______
It. Have you had a course or courses in methods of teaching arithmetic?
Mathematics?
$, Names these and approximate number of hours in each.
Courses Hours
6. Number ©f pupils in your class ___________
7. List approximately the number of hours of credit in education
you have completed _
8* Were you an elementary education major while in undergraduate
school? Tes No
If not, what was your major
9. Was your graduate work in elementary education? Tes , , r _, Ho
If not, what area was it in?
10. What kind of certificate do you hold?^




In this section you are to indicate your notions about how learning
takes place in the pupil, lhat are your commitments to learning theories?
Please respond t© the following general questions•
Learning occurs best, and is retained longer when:
1. The learner knows what he is t© do, why he
is to do it, the results expected of Mai,
and how what is learned will help him. __
2. The need for instruction emerges from the
teacher«s identification of difficulties.
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3. The learner is given an opportunity t©
plan the instruction
k* The learner is constantly encouraged to
carry on repeated practices during the
process of learning*
5. The learner knows the nature of his work
and is able t© transfer ideas from it.
6. The learner is able to give arithmetic facts
back to the teacher.
7. The teacher plans the classroom instruction
8. The need for a topic in arithmetic preceded
the topic itself.
9. fflLasarooin instructions are based on what the
child wants to do.
10. A long period of time is allowed to elapse
between the introduction of a process and
the beginning of practice on that process
11, It is related to pupil purposes
12. Too large a load is not placed on the
learner by expecting him to master every
phase of arithmetic by practice.
13, Repeated practices in the classroom are based
on carfifral diagnosis of individual difficulties
liu The learner has been given insight into
the need for practice before it is
introduced to him.
15. Classroom instructions are planned by the
teacher and the child.
16. The learner is aware of tiie role ©f insight
and of seeing relationships in the learning
process.
17. The learner memorizes rules and facts.
18. Practices are focused direct3y on the
process involved.
19. Instruction provides for both incidental
and planned problems.
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20. Instruction is based on the childs
practical and personal needs.
21. Topics are taught in their own position,
unrelated to each other.
22. The teacher realizes that incidental
learning is neither systematic nor com
prehensive.
23. A large amount of repetition of facts
is used as a means of learning.
2lt. Arithmetic is conceived ©f as a closely
knot system of ideas, principles and
processes.
25. The learner is able to form concepts from
the use of concrete materials.
B. Aims
What are your ideas about the aim or objectives of a program of
arithmetic education? Please indicate these by responding to the following!
The aim of arithmetic teaching should bes
1. to provide mental discipline through the
intellectual operations required by
arithmetic.
2. for a well-integrated treatment of the
mathematical and social phase of arithmetic.
3. to assist children in learning facts that
are essential for effective living in the
modern world.
Iu t© limit preparation for the practical
duties involved in carrying on commerce.
5. for arithmetic experiences that have a
clear relation to some real need of life*
6. to provide opportunities for learning
with understanding*
7. to provide opportunity f©r arithmetic ex
periences based on community needs and those that
recognize the necessity of adjustment of
individuals.
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8. to eliminate topies that are not functional
in life situations.
9, for speed and accuracy
10. for qaantitative thinking in addition to
computational skill.
11. to solve problems
12. for a Mastery of the fundamentals
13. for memorization of facts
111. to prepare the child for high school
1$, for a thorough understanding of the
number system/
16. for computational efficiency
17. for concept formation*
C. Organization and Grade Placement.
This portion of the questionnaire is concerned with the organization
of content and its grade-plaeement. How do you feel about the organisation
and placement of arithmetic content in a program? Your choises of the
statement below will indicate this.
The content of an arithmetic program should be:
A D
1. determined from an analysis of textbooks
that are used.
2. organized on three group levels - primary
intermediate - upper elementary.
3. organized in respect to some social framework
h» influenced by standardized tests.
£• organized systematically according to
mathematical relations.
6. influenced by the age at which a child is
generally ready to begin arithmetic.
7. determined by state and loeal courses of
study.
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8* influenced by readiness of the child is
study.
9. organized in a graded sequence around
topics.
10. influenced by the teaching staffs concept
©f the nature af the learning process.
11. organized in an ungraded sequence according
to tests and ability.
12. made up of topics whose placement varies
according to the method.
13. made up of topics or themes that recur
on different levels, throughout the
entire elementary programs.
lit. influenced by the needs of the child.
15. influenced by the maturity level of the
child.
16. so arranged that formal arithmetic is
taught in grades one and two.
17. so organized that formal arithmetic
teachings are postponed until the
seventh and eighth grades.
18. influenced by the child's interest.
If. organized from personal - social
problems encountered by the child.
B. Methods
What methods have you found mat useful in your teaching of arith
metic? This section is concerned with the methods you use and your ideas
about some that ywt probably have not used. Indicate your opinion by-
responding to the following statements.
In teaching arithmetic I find thatt
A D
1. better results are obtained when
instruction is individualized rather
than taught with group procedures.
2. difficulty in learning number combinations
might be due to the method used in teaching
the combination.
7U
3. estimating answers have no real value*
h» the relative difficulty of number combinations
can serve as a basis for determining the
amount of drill required for easy and difficult
processes*
£• in teaching subtraction for meaning and
understanding, the decomposition method is*
superior to the equal addition method*
6* best results occur when long-division is
taught first with one and Wo-digits
divisors rather than short division.
7. in placing the decimal point in the
quotient, inserting the caret is the
best method.
8* step analysis procedures increase problem
solving ability*
®# in placing -th* decimal point in the
quotient, subtraction ©f the number of
decimal places in the divisor from the
number in the dividend is the better method.
10. unfaraillarity of setting has a© great
affect on the ability to solve verbal
11. the teaching of mathematical vocabulary
has an effect on problem solving in
arithmetic.
12. differences prevail among students In
ways of solving problems.
13. many student® use the trial-and-error
procedure in solving problems*
111. the ability to do arithmetic more closely
relates to mastery of arithmetic concepts
than to general intelligence.
1$. there is a relation of I.Q. and mental age
16. pupils are especially weak in interpretary
problems.
17. all students do not gain from remedial
work.
7$
18. lack of adequate comprehension is the major
difficulty in fundamental processes, fractions,
and decimals.
19* best results are obtained when correct process
is emphasized in problem solving rather than
correct answer,
20. children should be taught to learn the
Multiplication tables.
21. best results are obtained when checking
is taught at the sane time of the algorism.
22. teaching children t© use crutches is quite
helpful.
23. home work aids in understanding arithmetic.
E. Evaluation
Evaluation is concerned with determining the extent to which the
objectives ®f arithmetic instruction have been accomplished. Your
opinion of evaluation is desired in this section.
A D
1. The type of evaluation to be used depends
upon the kind of information desired.
2. Pupils progress is evaluated continuously
instead of merely at stated intervals.
3. A variety of evaluation instruments and
procedures should be used.
h» The purpose of evaluation is to improve
instruction.
5. The features of arithmetic most important
to measure are speed and accuracy.
6. The purpose of evaluation is t© inform the
teacher of the child's process of learning
as well as the outcomes ©f learning.
7. Observation is one of the most valuable
techniques of obtaining evidence of growth.
8. The features of arithmetic most important to
measure are understandings and relationships.
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9, The purpose ©f evaluation is t© inform the
ehild ©f how well he is doing in comparison
with others*
10. The interview should be used more as a
means ©f evaluation.
11. The purpose of evaluation is to motivate
learning.
12. Procedures and techniques for evaluating
the out-come of arithmetic must keep in
pace with improved instructional procedures.
13. Standardized tests are superior to homemade ones
3Jt. The quality of arithmetic today is inferior
to that one ©r two generation® ago.
1$. Old standardized tests do not measure the
outcome of arithmetic that schools are now
emphasizing.
16. The pupils progress should be evaluated
on the basis of a competitive marking system
based on academic achievement.
P. Individual Differences
Classroom teachers must be able t@ identify and provide for the
able and the not-so-able pupils in their classes. «hat is your ©pinion
of this? The statements in thes section seek to determine this.
A D
1. The teacher should attempt t© have ©very
member of the class come up t© a minimum
"average" standard.
2. Children vary in the ease with which they
learn skills.
3. The ability t© compute accurately and
quantitatively is an indication of high level
ability in arithmetic.
k» The child should be judged in terms of whether
he is doing well enough for the teacher.
J>. ahHdren vary in the degree of skill which
they finally attain.
6. It is good practice t© make up groups
according to arithmetic ability.
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7. Differences exist in the rate at which
pupils learn.
8. The teacher's problem is to know what t©
do about the wide range of differences
in attainment that appear in each class.
9» Pupils who are high in intelligence as
Judged by test performance can be expeo
ted to d© excellent work in arithmetic.
10* It is good practice to make tip groups in
arithmetic according to problems.
II. Grouping in arithmetic should be determined
by th© needs of the child.
12* It is good practice to make up groups
according to understandings.
13. It is good practice to make up groups
according to interests.
III. It is good practice to make up groups
according t© cliques in the classroom.
15* It is good practice to make up groups
according to skills.
16. Grouping can be determined by the task
that is to be performed.
17. It is good practice to make up groups
according t® concepts.
18. Grouping can be centered around a person or
persons who seem t® be the leader in most
classroom activities.
19. The acceptance or rejection of individuals
in the class should be considered in
grouping.
G. Human Growth and Development
It is important for teachers to know something about the facts of
human growth and development. Often a lack of understanding of the growth
patterns ©f a child causes teacher© demands for performance to bear to©
heavily upon the child before he is ready to behave this way. Tour
thoughts on this will be determined from the statements below*
Children in the age gr©up from sfcc to nine may be identified by the
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following set of characteristics.
1. They are generally healthy, strong, and
active, tent tire easily; enjoy stunts,
climbing; engage in teasing and rough and
tumble activities.
2« They assume increased responsibilities for
care of self*
3. They become disturbed when tarried ®r
pressed by adults.
k» They have fears resulting from insecurity
at home and school, and need for love.
5. They engage in imaginative and initiative
play.
6. Tfeey tend to disagree a great deal? boys
more than girls.
7. They are interested in timej as, a special
day, time t© g© places? in writing numbers
and counting.
The age group from nine t@ twelve usmaUys
1# have good health and boundless energy.
2. develop increase control over small muscles.
3. have the widest range ®f interests @f
any other age group.
k» have a weH-ieveloped sense @f humor.
5. show signs of secretiveness; are easily depressed
or excited? show rebellion against adult
domination.
6. attempt to make their own decisions and
to assume responsibility.
7. show independence, initiative, and
interest in fair play.
3. are greatly concerned about group
recognition and approbation.
9. get great satisfaction from work done
alone.
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10. become aware of and concerned about other
peoples* ideas and beliefs*
The age group from twelve to fifteen usually:
A B
1* have rapid physical development (girls
ahead of boys).
2* show lack of body coordination*
3* feel extremely fatigue.
k» show energy level fluctuation*
S, desire admit privileges*
6* have strong tendency to rebel against
authority.
7* long for approval of peers and for
friendships*
8. show some embarrassment in discussing
their growth and development.
9* show some interest in earning own money*
10* need to learn to plan, to do own share
of work, and t© d© the less attractive
jobs*
H. Relation of Arithmetic to Other Subjects
Opportunities for usin g arithmetic exist in many areas of the*
curriculum* What are you doing towarf the teaching of arithmetic in
connection with other areas of the elementary school curriculum? Indicate
your answer below*
In my teaching I find that}
A 1
1* problem solving is a major objective ©f
arithmetic and other areas as well*
2. the child who had difficulty in reading
also has difficulty in getting under
standing from his work and in computation*
3* many opportunit ies to relate arithmetic
t© the area of social studies occur*
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k» instruction ean be carried out in close
association with all school work where
quantitative procedures can clarify the
situation*
5. the child who is able t® solve problems
independent in arithmetic is also able
to solve problems in other subject areas.
6. number experiences ean be closely associated
with problems pertaining to his physical and
social well being.
7. many opportunities in art and music ©ccur
in which number experiences can be related.
8. ®pp©rt«nitifes for teaching arithmetic occnr
frequently in classroom experiences related
to the physical world and an mderstanding
of it.
9. in the area ©f physical training there exist
many opportunities to use arithmetic.
10. if the learner is able t© relate experiences from
one area t@ another one, then he has under
stood what has been done.
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CHI SQUARE 7AE0E OP EVALUATION IN THE TEACHING OF
ARITHMETIC
Items 0 E 0 - E (0 - l)2
8 78 67 11 121 1.806
121 3.667
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CHI SQUARE VAE0E OF THE RELATION OF ARITHMETIC
TO OTHER SUBJECT AREAS
Items 0 E 0 - E (0 - E)2 (0 - E)2
1
2
3
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9
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10
87
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88
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90
10
67
33
80
20
38
12
90
10
90
10
92
8
86
lit
86
Ik
86
lit
86
lit
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lit
36
lit
86
Ik
16
lit
86
Ik
36
lit
It
It
1
1
2;
2
It
It
19
19
6
6
2
2
It
k
k
k
6
6
16
16
1
1
It
k
16
16
361
361
36
36
k
k
16
16
16
16
36
36
.186
1.3A3
.012
.071
.Oit7
.286
lt.198
25.786
.1*19
2.571
.Olt7
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.186
1.1A3
.186
.1*19
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